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@ Cosmetic composition. 



@ A smectic mesophase formed in vitro comprising two or more lipids wherein the lipids together form a 
smectic mesophase having a repeat distance (d/o) of greater than 90A, the individual lipid components 
having a d/o of less than 70A, and its use within a cosmetic composition suitable for topical application 
to skin, hair or nails. 
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Ri and R2 Individually represent hydrogen or a carbonyl. 

A to K represent the bond between specified carbon atoms, these may be saturated or unsaturated 
Wherein the hydroxyl group on carbon 3 Is In the p configuration. 

5 The Sterol Component 

R Is preferably a C^.^e alkyi chain, more preferably a Ci_io alkyi chain, most preferably a C^^o alkyi chain 
Preferably sterols having the general structure (1) are selected from cholesterol, pro-vitamin D3 (7-dehy- 
drocholesterol), campesterol, stigmastanol, stigmasterol, S-dihydrocholesterol. a-spinasterol, palysterol clio- 
nasterol, y-sitosterol. stigmasten-3p-ol. sargasterol, avenasterol, ergostanol. P-sitosterol, corbisterol. chondril- 
lasterol poriferasterol, haliclonaseterol. neospongosterol. fucosterol. aptostanol. ergostadien-3B-ol pro-vita- 
min D2 (ergosterol), 22-dlhydroergosterol, brasslcasterol, 24-methylenecholesterol, 5-dlhydroergosterol dehv- 
droergcteterol. 14-dehydroergosterof, 24-dehydroergosterol, fungisterol, cholestanol, coprostanol, zymosterol 
7-ketocholesterol. lathosterol, 22-dehydrocholesterol, p-sitosterol, cholestatrien-3p-ol, coprostonal cholesta^ 
nol. ergosterol. 24-dehydrocholest-adione-3p-ol, dihydrosltosterol, stlgmastan-3p-ol, cholestan-Spol, chole- 
stan-3p.oI-6-one , dhhydroergosterol. brassicasterol, 24-methylenecholesterol, 5-dihydroergosterol, episterol 

Oacosterol. fecosterol. 14-dehydroergosterol, dehydroergosterol, and mixtures thereof 
More preferably the sterol is selected from cholesterol, 7-dehydrocholesterol. 5-dihydrocholesterol capes- 
terol, ergosterol. stigmastanol, stigmasterol. and mixtures thereof. 
20 Even more preferably the sterol is cholesterol. 

The Ceramide Component 

The ceramide component is preferably selected from ceramides having the general structure (2). 
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Rl2-(CHOH)„-C~NH 

I (2) 
CH-CHpOH . 

I 

R13-A-CHOH 



.^-^here A represents -CHj or -CH=CH- or -CHOQ-. 

O ^ ^^^^2 represents a linear or branched, saturated or unsaturated, hydroxylated or non-hydroxylatedaliphat 

hydrocarbon group having from 8 to 28 carbon atoms. 

40 h H '^'^ ^P^esents a linear or branched, saturated or unsaturated, hydroxylated or non-hydroxylated aliphatic 
hydrocarbon having from 8 to 28 carbon atoms. , 
m is 0 or 1 

Q represents H or a residue of a Cu to C22 fatty acid having the structure (3) 



45 



50 



55 



o 

" (3) 
-C-(Cj(HyZ2)CH3 

Z is -OH or an epoxy oxygen 
x is an integer of from 12 to 20 
y IS an integer of from 20 to 40 
z is 0 or an integer of from 1 to 4. 

More preferably the ceramide component is a ceramide having the general structure (2) selected f rem- 
Ceramide 2 having the structure (4) 
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Since skin contains both sterol and ceramides, it is possible to form the smectic mesophase in vitro from 
extracted skin lipids. 

Preferably the lipid components 

(a) ceramlde; and 

(b) sterol having the general structure (1) 

are present within the smectic mesophase such that the mole ratio of (a):(b) is 1 :0.05 to 1 :1 . 
More preferably the mole ratio of (a):(b) is 1:0.25 to 1:1. 
Even more preferably the mole ratio of (a):(b) Is 1:1. 

METHOD OF FORMING THE SMECTIC MESOPHASE 

The smectic mesophase may be formed using one of two methods. 

Method One 

(i) heat lipid components until melted (^90''C) 

(ii) mbc components 

(til) cool to room temperature 

Method Two 

(ia) dissolve lipids in suitable solvent, for example acetone, chloroform:methanol, methanol, ethanol. 

(iia) mix 

(iiia) evaporate solvent 
DISCLOSURE OF THE COMPOSITION 

The composition according to the invention comprises in its simplest form 

(a) a smectic mesophase formed in vitro comprising two or more lipids wherein the lipids together form a 
smectic mesophase having a repeat distance (d/o) of greater than 90A, the individual lipid components 
having a d/o of less than 70A . 

(b) a cosmetically acceptable vehicle for the lipid containing smectic mesophase. 

The amount of the lipid formed into the smectic mesophase present in the composition according to the 
invention is from 0.00001 to 50%, preferably from 0.001 to 20% and most preferably from 0.1 to 10% by weight. 

The composition according to the invention may additionally comprise a lipid component which does not 
form part of the smectic mesophase. Preferably this additional lipid component is selected from ceramide, in- 
cluding ceramides having the general structure (7), pseudoceramldes including pseudoceramides having the 
general structure (9), sterols and mixtures thereof. 

O 
II 

Y-O- (C^Hb) - (CHOH) „-C-NH 

CH-CH^OH (7) 
I 

R^3-A-CHOH 

Where A represents -CH2, -CH=CH- or -CHOH-. 
Ri3 represents a linear or branched, saturated or unsaturated, hydroxylated or non-hydroxylated aliphatic hy- 
drocarbon having from 8 to 28 carbon atoms, 
a is an integer of from 7 to 49 
b is an integer of from 1 0 to 98 
m is 0 or 1 

Y represents H or a residue of a Ci4 to C22 fatty acid having the structure (8) 
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The Cosmetically Acceptable Vehicle 

The composition according to the invention also comprises a cosmetically acceptable vehicle to act as a 
dilutant, dispersant or carrier for the lipid containing smectic mesophase in the composition, so as to facilitate 
5 its distribution when the composition Is applied to the skin and/or hair. 

Vehicles other than water can include liquid or solid emollients, solvents, humectants, thickeners and pow- 
ders. Examples of each of these types of vehicle, which can t>e used singly or as mbctures of one or more ve- 
hicles, are as follows: 

Emollients, such as stearyl alcohol, glyceryl monoricinoleate, glyceryl monostearate, mink oil, cetyl alcohol, 
10 isopropyl isostearate, stearic acid, isobutyl paimitate, isocetyl stearate, oleyl alcohol, isopropy! laurate, hexyl 
laurate, decyl oleate, octadecan-2-ol, isocetyl alcohol, eicosanyl alcohol, behenyl alcohol, cetyl paimitate, sil- 
icone oils such as dimethylpolysiloxane, din-butyl sebacate, isopropyl myristate, isopropyl paimitate, isopropyl 
stearate, butyl stearate, polyethylene glycol, triethylene glycol, lanolin, cocoa butter, corn oil, cotton seed oil, 
tallow, lard, olive oil, palm kernel oil, rapeseed oil, saff lower seed oil, evening primrose oil, soybean oil, sun- 
15 flower seed oil, avocado oil, olive oil, sesame seed oil, coconut oil, arachis oil, castor oil, acetylated lanolin 
alcohols, petroleum jelly, mineral oil, butyl myristate, isostearic acid, palmitatic acid, isopropyl linoleate, lauryl 
lactate, myristyl lactate, decyl oleate, myristyl myristate; 

Propellants, such as air, propane, butane, isobutane, dimethyl ether, carbon dioxide, nitrous oxide; 
Solvents, such as ethyl alcohol, methylene chloride, isopropanol, acetone, ethylene glycol monoethyl ether, 
20 diethylene glycol monobutyl ether, diethylene glycol monoethyl ether, dimethyl sulphoxide, dimethyl forma- 
mide, tetrahydrofuran; 

Powders, such as chalk, talc, fullers earth, kaolin, starch, gums, colloidal silica sodium polyacrylate, tetra alkyi 
and/or trialkyi aryl ammonium smectites, chemically modified magnesium aluminium silicate, organically modi- 
fied montmorillonite clay, hydrated aluminium silicate, fumed silica, carboxyvinyl polymer, sodium carboxy- 
25 methyl cellulose, ethylene glycol monostearate. 

The cosmetically acceptable vehicle will usually form from 10 to 99.9%, Preferably finom 50 to 99% by 
weight of the emulsion, and can, in the absence of other cosmetic adjuncts, form the balance of the compo- 
sition. 

30 OPTIONAL SKIN BENEFIT MATERIALS AND COSMETIC ADJUNTS 

A particularly convenient form of the composition according to the invention is an emulsion, in which case 
an oil or oily material will normally be present, together with an emulsifierto provide either a water-in-oil emul- 
sion or an oil-in-water emulsion, depending largely on the average hydrophilic-lyophilic balance (hib) of the 
35 emulsif ier employed. 

Oil or oily material 

The composition according to the invention can optionally comprise one or more oils or other materials 
40 ■ having the properties of an oil. 

Examples of suitable oils include mineral oil and vegetable oils, and oil materials, such as those already 
proposed herein as emollients. Other oils or oily materials include silicone oils, both volatile and non-volatile, 
such as polydi methyl siloxanes. 

The oil or oily material, when present for the purposes for forming an emulsion, will normally form up to 
45 90%, preferably from 10 to 80% by volume of the composition. 

Emulsifier 

The composition according to the invention can also optionally comprise one or more emulslfiers the 
so choice of which will normally determine whether a water-in-oil or and oil-in-water emulsion is formed. 

When a water-in-oil emulsion is required, the chosen emulsifier or emulslfiers should normally have an 
average HLB value of from 1 to 6. When an oil-in-water emulsion is required, a chosen emulsif ier or emulsif lers 
should have an average HLB value of >6. 

Examples of suitable emulslfiers are set below in Table 1 in which the chemical name of the emulslfiers 
55 is given together with an example of a trade name as commercially available, and the average HLB value. 
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Po lyoxy ethylene ( 5 ) 

monostearate 
Po lyoxy ethylene (4) sorbitan 

monostearate 
Polyoxyethy lene ( 4 ) laury 1 

ether 

Polyoxyethy lene (5) sorbitan 

monooleate 
PEG 300 monooleate 
Polyoxyethy lene (20) 

sorbitan tristearate 
Polyoxyethy lene (20) 

sorbitan trioleate 
Polyoxyethylene ( 8 ) 

monostearate 
PEG 400 monooleate 
PEG 400 monostearate 
Polyoxyethylene 10 

monooleate 
Polyoxyethylene ( 10 ) 

steairyl ether 
Polyoxyethylene (10) 

cetyl ether 
Po ly oxy e thy 1 ene (9.3) 

octyl phenol 
Polyoxyethylene (4) 

sorbitan monolaurate 
PEG 600 monooleate 
PEG 1000 dilaurate 
Polyoxyethylene sorbitol 

lanolin derivative 
Polyoxyethylene ( 12 ) 

lauryl ether 
PEG 1500 dioleate 
Polyoxyethylene ( 14 ) 

laurate 



Ethofat 60-16 9,0 

Tween 61 9.6 

Brij 30 9.7 

Tween 81 10*0 

Neutronyx 834 10.4 

Tween 65 10.5 

Tween 85 11.0 

Myrj 45 11.1 

Emerest 2646 11.7 

Tegester PEG 400 11.9 

Ethofat 0/20 12.2 

Brij 76 12.4 

Brij 56 12.9 

Triton X-100 13.0 

Tween 21 13.3 

Emerest 2 660 13.7 

Kessco 13 • 9 

G-1441 14.0 

Ethosperse IjA-12 14 • 4 

Pegosperse 1500 14.6 

Arosurf HFL-714 14.8 
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CH, 



CH3 
I 

-Si- 
I 

CH, 



CH, 



-Si- 



CH3 
I 

Si O 

I 



^17 



CH, 



-Si CH, 



CH, 



iv 



where the groups Rie and R17 are each chosen from -H, C1-18 alkyi and 

- ( CHjCHgO ) c ( CHgCHO ) ^^H 
I 

CH, 



c has a value of from 9 to 115 
d has a value of from 0 to 50 
t has a value of from 133 to 673 

V has a value of from 25 to 0.25. 

Preferably, the dimethyl polyslloxane polymer is one in which: 
c has a value of from 10 to 114 
d has a value of from 0 to 49 
t has a value of from 388 to 402 

V has a value of from 15 to 0.75. 

One of groups R^q and R^j being lauryl, and the other having a molecular weight of from 1000 to 5000. 

A particularly preferred dimethyl polyslloxane polymer is one in which: 
c has the value 14 
d has the value 13 
t has the value 249 

V has the value 1 .25 

The dimethyl polyslloxane polymer is conveniently provided as a dispersion in a volatile sitoxane, the dis- 
persion comprising, for example, from 1 to 20% by volume of the polymer and from 80 to 99% by volume of 
the volatile siloxane. Ideally, the dispersion consists of a 10% by volume of the polymer dispersed in the vol- 
atile si loxane. 

Examples of the volatile siloxanes in which the polyslloxane polymer can be dispersed include polydime- 
thyl siloxane (pentamer and/or hexamer). 

A particularly preferred silicone surfactant is cyclomethicone and dimethicone copolyol, such as DC 
3225C formulation aid available from DOW CORNING. Another is laurylmethicone copolyol, such as DC Q2- 
5200, also available from Dow Corning. 

The amount of silicone surfactant, when present in the composition will normally be up to 25%, preferably 
from 0.5 to 1 5% by weight of the emulsion. 

Other Cosmetic Adjuncts 

Examples of conventional adjuncts which can optionally be employed include preservatives, such as para- 
hydroxy benzoate esters; antioxidants, such butyl hydroxy toluene; humectants, such as glycerol, sorbitol, 2- 
pyrrolidone-5-carboxylate, dibutylphthalate, gelatin, polyethylene, glycol, preferably PEG 200-600; buffers, 
such as lactic acid together with a base such as triethanolamine or sodium hydroxide; surfactants, such as 
glycerol ethers and other ceramides of synthetic, animal or plant origin including ceramide one; phospholipids; 
waxes, such as beeswax, ozokerite wax, paraffin wax, plant extracts, such as aloe vera, cornflower, witch haz- 
el, elderflower, cucumber; additional sterols, particularly cholesterol; thickeners; activity enhancers; colour- 
ants; perfumes; and sunscreen materials such as ultraflne titanium dioxide and organic sunscreens such as 
p-aminobenzoic acid and esters thereof, ethylhexyl p-methoxycinnamate, 2-ethoxyethyl p-methoxycinnamate 
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Example 


Mole ratios cholesterol xeramlde 11 


1 


0:1 


2 


0.098:1 


3 


0.16:1 


4 


0.27:1 


5 


0.37:1 


6 


0.49:1 


7 


0.85:1 


8 


1.6:1 



The lamellar spacing of "pure" ceramide II (example 1 ) was 55A. This spacing did not change the following 
cooling In situ from isotropic, suggesting that the stable form was present. 

Three changes in the diffraction pattern of ceramide II, occur on the addition of cholesterol in samples 
measured immediately after cooling from isotropic. 

(i) The lamellar d/o reflection reduces from 55A to 41 A as the cholesterol content is increased in relation 
to the ceramide to a mole ratio of 1.6:1. 

(ii) A new peak evolves at 1 04A. This is cleiar in Example 4 although this peak is clearly visible in Example 
2 if the sample is aged over two days. This increases in intensity on further addition of cholesterol. This 
reflection arises from a layered structure, since d/2 and d/3 are visible, although the fonmer is convoluted 
with the peak described in (i). Increasing the level of cholesterol does not change the d/o value. 

(iii) Example 8 showed no evidence of the 104A reflection, previously induced at lower cholesterol content, 
but only the d/o and d/2 in (i). 

Figures 1-8 show the results of studies on Examples 1-8 respectively. 

Examples 9-13 & Comparative Example A 

The effect of various sterols on the small angle diffraction pattern of ceramide II or ceramide IV was studied 
as follows: 



Example 


Sterol & ceramide studied in 1:1 mole ratio 


9 


7-dehydrocholesterol & ceramide IV 


10 . 


dihydrocholesterol & ceramide II 


11 


campesterol & ceramide II 


12 


stigmastanol & ceramide IV 


13 


stigmasterol & cermide II 


A 


5p-cholesten-3a-ol & ceramide 11 



Results are shown in Figures 9-14 respectively. 

Asmectic mesophose according to the invention was formed with Examples 9-13. Comparative Example 
A ilustrates the requirement for the hydroxyl group located on carbon number 3 to be in the p configuration, 
no smectic mesophase being formed when the hydroxyl group is in the a position (as in 5p-cholesten-3a-ol). 

Example 14 

This example illustrates a high internal phase water-in-oii emulsion in accordance with the invention. 
Initially a smectic mesophase was prepared containing ceramide 2 having the structure (4) and cholesterol 
in a 1:1 mole ratio. 

Secondly a high internal phase water-in-oil emulsion having the following formulation was prepared: 
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*Brij 56 is cetyl alcohol POE (10) 
Alfol 16RD is cetyl alcohol 





% w/w 


Mineral oil 


4 


Smectic mesophase as detailed above 


0,1 


Brij 56* 


4 


Alfol 16RD* 


4 


Triethanolamine 


0.75 


Butane-1^ 3-diol 


3 


Xanthan gum 


0*3 


Preservative 


0.4 


Perfume 


qs 


Butylated hydroxy toluene 


O.Ol 


Water 


to 100 
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Example 18 

This example illustrates an alcoholic lotion in accordance with the Invention. 

Initially a smectic mesophase was formed form ceramide 2 having the structure (4) and cholesterol In a 
1:0.75 mole ratio. Then a lotion was prepared having the following formulation. 





% w/w 


Smectic mesophase as detailed above 


0.2 


Ethanol 


40 


Perfume 


qs 


Butylated hydroxy toluene 


0.01 


Water 


to 100 



Example 19 

The following composition according to the invention represents a lotion which can be used in the treat- 
ment of dry skin. 

Initially a smectic mesophase was formed from ceramide 2 having the structure (4) and cholesterol in a 
1 :1 mole ratio. This was then incorporated in the composition as follows: 
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(1) 



where R is a hydroxyl or a Ci.ie branched/unbranched; saturated/unsaturated alkyi chain; 
^ ^ Ri and R2 individually represent H or a carbonyl group; 

A to K represent the bond between specified carbon atoms within the sterol structure, these may be satu- 
20 rated or unsaturated; and 

wherein the hydroxy! group on carbon 3 is in the p configuration. 

7. A smectic mesophase according to claim 6 wherein the oeramide has the general structure (2): 



25 



30 



O 

II 

R^2~ (<^HOH) „-C-NH 



(2) 



CH-CHgOH 



R^j-A-CHOH 



0 



where A represents -CH2 or -CH=CH- or -CHOQ-. 
35 R12 and Ri3 each individually represents a linear or branched, saturated or unsaturated, hydroxylated 

or nonhydroxylated aliphatic hydrocarbon group having from 8 to 28 carbon atoms; 
' m is 0 or 1 

q represents H or a residue of a C14 to C22 fatty acid having the structure (3) 



40 



(3) 



50 



45 Z is -OH or an epoxy oxygen 

X is an integer of from 12 to 20 
y is an integer of from 20 to 40 
z is 0 or an integer of from 1 to 4. 

8. A smectic mesophase according to claims 6 and 7 wherein the ceramide component is selected from cer- 
amide 2, ceramide 3, ceramide 4, ceramide 5, ceramide 6 (II) and mixtures thereof. 

9. A smectic mesophase according to claims 6 to 8 wherein the ceramide component is selected from cer- 
amide 2 and ceramide 4. 

10. A smectic mesophase according to claim 6 to 9 wherein the sterol is selected from cholesterol, 7-dehy- 
drocholesterol, campesterol. stigmastanol, stigmasterol, 5-dihydrocholesteroi, ergosterol and mixtures 
thereof. 
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